ABSTRACT The North American genus Ammonaios Irwin and Lyneborg is revised, and the three new species, A. confusus sp. n., A. mexicanus sp. n., and A. sabulosus sp. n., are described. The limits of the genus are redeÞned; a key to the species, descriptions of the pupae of three species, and distribution maps are provided. A cladistic analysis provides hypotheses of phylogenetic relationships within the genus, and the monophyly of Ammonaios was afÞrmed when tested with respect to species within its putatively closely related genera.
THIS ARTICLE IS PART of the effort to revise the species of the genera of Nearctic Therevidae (Irwin and Lyneborg 1981a, b; Webb and Irwin 1988 , 1991a , b, c, 1995 . In their revision of the Nearctic genera of Therevidae, Irwin and Lyneborg (1981a) erected the genus Ammonaios and designated Thereva nivea Krö ber as the type species. They stated that there are "at least four additional, unnamed species at hand." Since then, several private collectors and institutions made more material available for study. Like most members of the family Therevidae, the genus Ammonaios prefers hot sandy habitats and is distributed in the southwestern part of the United States and in northwestern Mexico. The revision undertaken in this study redeÞnes the limits of the genus, and provides a key to the species, species descriptions with Þgures, descriptions of the pupae, and distribution maps. In a cladistic analysis, the internal relationships of the genus Ammonaios were examined, and the monophyly of Ammonaios was afÞrmed with respect to species within its putatively closely related genera.
Materials and Methods

Specimens.
A unique identifying number, usually a three-letter preÞx followed by a 6-digit number (MEI######), was attached to each specimen (yellow label). If a specimen had previously been assigned a unique identiÞer, that number was used in preference to the MEI#. This unique identiÞer, together with all label information, was incorporated into Mandala, a database designed to log data about and track individual therevid specimens (Kampmeier and Holston 2002) . These data are available and searchable through the Internet (http://pherocera.inhs.uiuc. edu/index.htm).
Specimens Examined Format.
To conserve space and include as much information as possible about each specimen, the "specimens examined" section under each species was formatted to avoid redundancy. The data are reported hierarchically: country (all caps), state, county, populated place (with distance modiÞers, lower case), decimal degrees of latitude and longitude [in square parentheses], altitude in meters (m), collecting date (day, month in roman numbers, 4-digit year), collecting method (if known), collector (when represented by an acronym, see Appendix 1), number and sex of specimens followed by unique identiÞer (all 6-digit numbers are MEI numbers if not stated otherwise), and collection depository acronym (all specimen numbers of specimens deposited in the same collection are enclosed by the same set of parentheses). Data not repeated in a series are the same as those of preceding series. In the presentation of locality data, a semicolon (;) terminates one series of specimens and signals the beginning of the next. Acronyms of museums and collections are given in Appendix 1; acronyms of collecters are in the Materials and Methods section.
Immature Stages. The immature stages of Therevidae are poorly known. Larvae are predators of immature soil-dwelling insects. The larvae and pupae of species of Ammonaios can be found by sifting sand. Descriptions and biologies are available for very few species of Therevidae, and most descriptions lack detail. For this study, only the pupal stage was examined. The terminology for Asiloidea pupal morphological characters is not well established. Such information in the literature is scattered and inconsistent. Therevid pupal morphology is conÞned to the works of DeMeijere (1916) , English (1950) , Hennig (1952 ), Brauns (1954 , and Irwin (1972 Irwin ( , 1973 . Additional information comes from publications about Asilidae pupae (Melin 1923 , Musso 1978 and Bombyliidae pupae (Hull 1973) , both of which are closely related to the Therevidae. Inconsistencies in terminology include the number of abdominal segments and abdominal spiracles, which vary among authors and are not included in most. In this study, an overview of the morphology of therevid pupae is provided with the aim of clarifying the use of terminology.
Description of Species. Adult terminology follows Irwin and Lyneborg (1981a, b) , McAlpine et al. (1981) , and Winterton et al. (1999) . We use the term "pubescent" instead of "pruinescence" for the silver microtrichia on head and thorax. The term pruinescence is often used for "waxy bloom covering insects like Odonata" (Nichols 1989) , while "pubescent" is deÞned as "clothed with soft, short, Þne, loosely set hairs." This description reßects better the microtrichia covering the head and thorax. Descriptions and redescriptions of the species are based on holotype specimens. Variation found in other specimens is recorded within that description in parentheses. The following abbreviations are used: av, anteroventral macrosetae of the femora; dc, dorsocentral macrosetae of mesonotum; np, notopleural macrosetae of mesonotum; pa, postalar macrosetae of mesonotum; sa, supra-alar macrosetae of mesonotum; sc, scutellar macrosetae.
Illustrations. Genitalia were macerated in 10% KOH overnight to remove soft tissue, rinsed in distilled water, and dissected under a Wild/Leica MZ8 binocular dissecting microscope. Female reproductive organs were stained with a saturated solution of Chlorozol Black in 75% ethanol. Preparations were retained in glycerin in genitalia vials mounted beneath the specimens. Images of preparations were captured electronically with a digital camera and enhanced using Adobe Photoshop 5.0. Line drawings were made by the Þrst author using Adobe Illustrator 8.0 aided by the digital images.
Cladistic Analysis. The internal hierarchy of the Therevidae remains unclear. Lyneborg (1976) and Irwin and Lyneborg (1981a) divided the family into two subfamilies, the Phycinae and Therevinae. While the Phycinae were split into two tribes, the Phycini and the Xestomyzini (Lyneborg 1976) , the highly diverse Therevinae were left with no formal tribal classiÞcation. Gaimari and Irwin (2000) erected the tribe Cyclotelini for a Laurasian group of Therevinae. These studies helped to characterize one monophyletic group of Therevinae, but left the majority of genera lacking placement in named groups. Winterton et al. (2001) described a third subfamily, Agapophytinae, for a group of Australasian genera.
The close relatives of Ammonaios were unknown because nothing had been published about the relationships among the therevine genera beyond the groups mentioned above. Unpublished data from an extensive phylogenetic treatment of the higher Therevinae (Metz 2002) Phylogenetic analyses followed the cladistic philosophy of parsimony promoted by Hennig (1966) . The outgroup was used to establish character polarities. Data were recorded in WINCLADA version 0.9.99m24 (Nixon 1999) , and an exhaustive search was performed using PAUP* 4.0b10 (Swofford 2001) . All multistate characters were treated as nonadditive. The character states are described in Table 1 , and the data matrix is shown in Table 2 .
States of characters that were not known in certain species were scored as "?". Bremer support values were calculated using SEPAL version 1.4 (Salisbury 2000) and added to the cladogram (Fig. 2) .
Results and Discussion
Cladistic Analysis. Parsimony analysis to test the monophyly of Ammonaios with respect to its putative related genera resulted in three most parsimonious trees of 71 steps. The strict consensus tree of 74 steps had a consistency index (CI) of 0.52 and a retention index (RI) of 0.68 (Fig. 2) .
The Arenigena ϩ Ammonaios clade is supported by several synapomorphies, including the pale yellow macrosetae of the thorax and the missing hindcoxal knob. The coloration of the thoracic macrosetae is found in several other therevid genera (e.g., Ammothereva Lyneborg) and therefore homoplasic. The absence of the hind coxal knob (character 16) is a strong diagnostic feature of this clade, and this state is only found in two other genera: the Phycini genus Actorthia Krö ber (which belongs in a separate subfamily and is without a doubt not closely related) and Ammothereva (lepida Lyneborg & mesasiatica Zaitzev), a Palaearctic genus placed in the Cyclotelini (Gaimari and Irwin 2000) . Ammonaios and Arenigena are not included within the Cyclotelini; thus, the lack of a hincoxal knob appears to have been derived independently at least three times. Although this structure is reduced in size in the North African genus Acantothereva Sé guy, its presence is evident.
The cladistic analysis supported the monophyly of Ammonaios with respect to its sister genus, Arenigena; however, the described species of Arenigena did not produce a monophyletic unit in this study. Several undescribed species of Arenigena were included in preliminary analyses, and the results supported a monophyletic Arenigena semitaria group (Irwin and Lyneborg 1981a) ; suggesting that the Arenigena marcida group (Irwin and Lyneborg 1981a ) is paraphyletic with respect to Ammonaios. Although the resolution of phylogenetic relationships among the species in the genus Arenigena is beyond the scope of this study, future analyses that include immature characters and molecular data will hopefully clarify the relationships among those species.
The analysis hypothesizes a very distinct clade for Ammonaios, with a relatively high Bremer support value of 7.
Synapomorphies. The genus is supported by the following synapomorphic morphological features: lanceolate setae at least on the head (character 3), presence of parafacial setae (character 5), closed opening at the posterior end of ejaculatory apodeme (character 21), and hypoproct bent ventrally (character 30). The tentorial pit in Ammonaios is always modiÞed: three of the four species show a distinct black area around each tentorial pit (Fig. 52) , while the type species lacks a black area, but has elongate setae originating from the tentorial pit (Fig. 53) .
It is unclear whether these two modiÞcations have the same genetic origin. All Arenigena species and other outgroup genera have unmodiÞed tentorial pits. The strong support for the Ammonaios clade led to the decision not to expand the concept of Ammonaios by including species of the Arenigena marcida group.
The internal relationships among the species of Ammonaios show a sister group relationship between A. confusus and A. mexicanus, while A. sabulosus and A. niveus are sister species and form a separate clade.
Biology and Ecology of Ammonaios
A. mexicanus ßies late in the fall and is restricted to Baja California. A. niveus ßies during spring and summer and has been collected only close to the Rio Grande (with one exception in northern Mexico). A. sabulosus, found as an adult only in the early spring, is conÞned to inland dune systems in California. It is remarkable that three of the Ammonaios species are allopatric to each other (but all are sympatric with A. confusus) and have ßight periods that barely overlap (A. sabulosus and A. niveus overlap for only a few weeks). Perhaps these spatial and temporal patterns are a result of competitive displacement. A. confusus, however, is sympatric with all three aforementioned species and has the longest ßight period, beginning in mid-February and ending in October. A. confusus seems to occupy a broader niche (including different sandy habitats; allowing a wider geographical and temporal range) and is able to outcompete other species, restricting them to much narrower niches in which they individually might be more competitive than A. confusus.
The vast majority of Ammonaios specimens are conÞned to sandy inland habitats of western North America; however, a few specimens of A. confusus were found in other habitats, including coastal dunes (114553, 114015), dry washes (133226, 133227, 133236, 113237, 109179) , water seeps (114712, 114673), and inland river dunes (114754, 114784, 114801, 101038, 104506, 114751) . A few specimens of A. confusus (072634, 072635, 072637, 072638) were collected by ethylene-glycol-Þlled pitfall traps set in stable dunes. A. confusus larvae have been sieved from vegetated inland dunes (114744, 114750, 114759, 114762, 14769, 114783, 114785, 114786, 114795) and from low, stabilized, coastal dunes (114553), while A. sabulosus has Setae on male frons erected (0) appressed (1) 5 Parafacial setae (0) absent (1) (0) open (1) close (2) Hind coxal knob (0) present (1) absent 17 Furca anteriorly (0) with a square anterior extension (1) straight (2) with a round anterior extension 18
Furca posteriorly (0) broad (1) rows (114132, 114288, 114176, 109178, 109182) during the heat of the day. During the hotter part of the summer, they are most active in the early evening hours when they can be observed ßying about and alighting on shiny objects such as car hoods (122440, 122441, 122442, 122443, 122444, 122445, 122446, 122447, 122448, 122449) . Adults of this species were Fig. 1 . Habitus of the male of A. confusus n. sp. . Some pinned adults have labels that indicate a number of plant associations. These records suggest that specimens were collected from grass, shrubs, herbs, and even low-lying tree species. A single record notes that A. confusus was found in a cotton Þeld (028328), suggesting that larvae of this therevid might prey on grounddwelling larvae of cotton pests. A. confusus males form the prey of at least one species of Bembix (Hymenoptera: Sphecidae) (114669, 114676, 114696, 114717, 114729, 114746, 114772) . One of us (M.E.I.) once observed a larva of A. sabulosus (114383) preying on a tenebrionid (Coleoptera: Tenebrionidae) larva in the Þeld.
Taxonomy
Ammonaios Irwin and Lyneborg
Ammonaios Irwin and Lyneborg. Type species: T. nivea Krö ber, designated by Irwin and Lyneborg (1981a) .
Diagnosis of the Genus. Overall pale brown to white, moderately large, heavy-bodied species with dense, long, Þliform and lanceolate setae (Fig. 1) ; (Table 1 ) with character numbers above and character states below the circles. Characters were plotted on the tree using unambiguous transformation optimization. The circles are coded as follows: black ϭ forward change with no homoplasy; white ϭ forward change with homoplasy or reversal. Bremer support values are given in square boxes at the nodes. setae often lanceolate, especially on head and thorax (Fig. 53) ; face with white Þliform parafacial setae; male eyes holoptic with enlarged frontal ommatidia; ßagellar style apically, two segmented, with distinct terminal spine; tentorial pits modiÞed: in most species broadly concave, surrounded by a polished black area (Fig. 52) or, if without polished area, with long, Þli-form setae extending from tentorial pits (Fig. 53) ; maxillary palp one segmented; thoracic macrosetae pale brown; prosternal furrow with setae; costal setae beyond humeral cross vein biserially arranged; midcoxa with white, Þliform setae on posterior surface; hindfemur without coxal knob; posterior end of hypoproct bent ventrally; inner gonocoxal process present; pupa with an anterior and lateral antennal process on antennal sheath (Fig. 35) , a facial process (Fig. 35) , and an eye sheath process (Fig. 36) ; pupal cuticle light brown, translucent, and smooth.
Pupal Stage. The obtect adecticous pupae of Therevidae are similar to those of other asiloid families (Figs. 35 and 36) . Morphologically, the pupa is divided into two major parts: cephalothorax and abdomen. Most of the terms used in this work for describing the pupa are self explanatory. The structures that are not sheaths are termed "processes" or "spines" and represent extensions of the cuticle. Mostly thick or knoblike on the cephalothorax, these extensions are often thin and Þliform on the abdomen. To distinguish between these types of cuticular extensions, the term "process" was used for structures on the cephalothorax and "spine" for those on the abdomen. At the base of the lateral antennal process is a tubular structure that is different from all other processes in that it has an opening at its apex and is located on what appears to be a membranous area (Figs. 50 and 51) . This structure is Þgured in nearly all pupal descriptions, but was never named until Irwin (1972) used the term "tubular sense organ" for it. Because there is no proof that this is a sensory organ, we call it in this work the "antennal sheath pore." This structure most likely provides a connection between the antenna and the environment. This structure can be found on pupae of Asilidae, Scenopinidae, Mydidae, and Bombyliidae and is under further investigation by the senior author. The number of abdominal spiracles is not mentioned in most papers, but the Þgures often indicate that there are only seven. Melin (1923) stated that there are eight pairs of abdominal spiracles in asilid pupae and that the last one is often overlooked by most authors. This is also true for the Therevidae (Malloch 1917) . All examined pupae of Therevidae, Bombyliidae, and Asilidae possess eight spiracles. The number of abdominal segments is also in dispute: some authors (Melin 1923 , Musso 1978 believe that segment VIII is secondarily segmented, while others accept that there are nine segments, with the last one lacking a spiracle. In this paper, the latter designation is followed for reasons of simplicity.
Placement of the Genus. The genus Ammonaios belongs within the subfamily Therevinae, as deÞned in Irwin and Lyneborg (1981a) . Ammonaios may be separated from other Nearctic therevids by using the keys to the genera of Nearctic Therevidae in Irwin and Lyneborg (1981a, b) .
Arenigena is the putative sister genus of Ammonaios, sharing among others the following character states: absence of a hind coxal knob, cell m 3 closed, thoracic macrosetae pale yellow, pupa with a long anterior antennal process, an eye sheath process, and the smooth transparent cuticle of the pupal exuvia.
Key to the Species of Ammonaios
1. Long lanceolate macrosetae originating within the tentorial pit (Fig. 52) ; area surrounding tentorial pits white pubescent; wings without distinct pterostigma (Fig. 48) ; male, gonocoxite with several short, thick, black macrosetae along ventromedial margin (Fig. 13) ; female, tergites I-VI with appressed white setae (some lanceolate); furca with medially directed lobes extending from lateral margins (Fig. 33) (Fig. 52) ; area surrounding tentorial pit glabrous, shining black, strongly contrasting to white pubescence on rest of face (sometimes covered by palps); wings with or without pterostigma; male, gonocoxite without such macrosetae (Figs. 11 and 12, 14) ; female, tergites I-IV with appressed white setae (some lanceolate); furca without such lobes, rather simple (Figs. 31, 32, and 34) . . 2 2. Pterostigma not distinct (Fig. 49) ; antenna with only white macrosetae (Fig. 10) ; Þrst ßag-ellomere cylindrical (Fig. 10) ; female, mid-and hindtarsi with elongate white macrosetae (Fig.  45) ; head (lateral view) swollen (Fig. 6) ; furca ( Fig. 34 ), sternite VIII (Fig. 30) antenna with black and white macrosetae; Þrst ßagellomere thickened basally; female, midand hindtarsi with normal length dark brown macrosetae (Fig. 44) ; head (lateral view) not signiÞcantly swollen (Figs. 3, 4, and 5) . . . . . 3 3. Shining area surrounding tentorial pit forming full circle; costal cell in most specimens brown infuscated (Fig. 46) ; anterior margin of wing often darker than rest of wing (Fig. 46) ; Þrst ßag-ellomere more elongate (Fig. 7) ; male, distiphallus with lateral lobes (Fig. 15) ; female, ocellar tubercle with only pale yellow setae posteriorly; yellow thoracic macrosetae lighter than brown macrosetae on femur and tibia; furca widest posteriorly (Fig. 31) (Fig. 47) ; Þrst ßagellomere rounder (Fig. 8) ; male, distiphallus without lateral lobes (Fig. 17) ; female, ocellar tubercle with several dark macrosetae; brown mac-rosetae on thorax same color as macrosetae on femur and tibia; furca widest anteriorly (Fig. 32) . . . . . . . . . . . A. mexicanus n. sp.
Description of Species
Ammonaios confusus n. sp. (Figs. 1, 2 , 3, 7, 11, 15, 16, 23, 27, 31, 35, 36, 37, 40, 44, 46, 50, 51, 52, 54) Derivation of Name. Confusus (Lat.) ϭ confused, mixed. Illustrations of this species were mixed with A. niveus in Irwin and Lyneborg (1981a) . Fig. 20 (Irwin and Lyneborg 1981a) illustrates A. confusus n. sp. and not A. niveus, as stated in the legend.
Diagnosis. Body covered with long, white Þliform and lanceolate setae (Fig. 1) . Shining black, circular area surrounding each tentorial pit. Males and females are easily distinguished from other species by the brownish tanned costal cell (Fig. 46) . The pterostigma is darkened as in A. mexicanus n. sp. (Fig. 47) . Distiphallus with lateral wing-like extensions near apex (Fig. 15) .
Description of Male Holotype (122447). Body length 8 (6 Ð9.4) mm, wing length 6 (5Ð7) mm.
Head. Ocellar tubercle black with gold to silver pubescence; setae pale yellow brown. Eyes reddish brown, upper frontal ommatidia larger than lower and marginal ones. Frons ground color brown with silver pubescence; setae long, white, often lanceolate. Parafacial with erect, white, Þliform setae. Genal setae brownish. Face densely silver-white pubescent; circular area around tentorial pit shiny black. Antenna (Fig. 7) pale brown, scape and pedicel with silver pubescence. Scape three times longer than wide, with long white setae, mostly lanceolate (ventrally sometimes with thickened brown macrosetae). Pedicel nearly square, Þliform setae shorter than on scape, white; dorsally and ventrally with thickened brown macrosetae. First ßagellomere pear shaped, with basal constriction; macrosetae brown, especially on inner, basal surface. Flagellar style conical, black. Maxillary palp pale yellow-brown with long white setae.
Thorax. Chaetotaxy: np 3, sa 2, pa 1, dc 2, sc 2. Macrosetae pale yellow. Mesonotal cuticle black. Postpronotum, scutellum, postalar, and supra-alar sclerites pale brown. Mesonotum and scutellum silver pubescent; setae white, semiappressed, lanceolate, intermixed with Þliform, erected, yellowish setae. Pleural cuticle pale brown. Anepisternum, ventral part of katepisternum and meron black (in some specimens, pleuron nearly completely pale to nearly completely dark brown). Pleuron dense silver pubescent. Posterior anepisternum, upper katepisternum, katatergum, and metanepisternum with long, white, Þliform setae.
Wing (Fig. 46) . Membrane translucent whitish gray; some veins with brownish margins. Costal cell pale brown (sometimes very dark brown), with a small, lighter portion basally; pterostigma brown; cell m 3 closed, petiolate; costal setae dark brown to black. Halter knob pale brown, stalk yellowish brown.
Legs. Coxa brown (occasionally black), silver pubescent, setae long, white. Forecoxa with 3, midcoxa with 2, hindcoxa with 1 pale yellow macro setae. Forefemur dark brown (sometimes black), darker than mid-and hindfemora, which are pale brown, except basally and ventrally. Femur with two kinds of white setae: appressed, lanceolate and erect, Þliform. Forefemur with 2 (2Ð 4) anteroventral (av) macrosetae, midfemur with 4 (4 Ð 6) av, and hindfemur with 6 (6 Ð 8) av. Tibia pale brown, small portion of base and apex dark brown (occasionally foretibia completely black). Tarsi black, with Þrst and most of second segments light brown. All macrosetae on legs, except those on coxa, brown (Fig. 44) .
Abdomen. Cuticle of abdomen pale brown (sometimes dark, nearly black) with silver pubescence; Þliform setae dense, long, white. Terminalia. Most of the terminalia description is based on paratypes, because the holotype was not dissected. Epandrium quadrate (Fig. 23) ; hypoproct curved ventrally; posterior margin U-shaped emarginate (depth of emargination varies). Inner gonocoxal process rectangular, three times longer than wide (Fig. 11) . Gonostylus long, posterolateral apex with a small, distinct, hook-shaped projection. Aedeagus with dorsal apodeme broad; ventral apodeme short. Distiphallus with wing-like, lateral extension apically (shape and size of these extensions vary) (Figs. 15 and 16) . Ejaculatory apodeme with subapical posterodorsal ring.
Female Paratype (71126). Body length 9 (7.5Ð12) mm, wing length 7 (5.6 Ð 8) mm. Similar to male, except as follows.
Head. Frons at its widest point twice width of eye; upper frons dark brown; lower frons pale brown, golden yellow pubescent. Face ventral to antennae silver pubescent.
Wing. Membrane generally more infuscated than in males.
Abdomen. Segments I-IV with appressed setae. Segment I with Þliform setae, which increasingly become lanceolate toward segment IV. Tergite III with some erect, Þliform setae near margin; tergites IV to VIII completely covered with erect, Þliform setae. All sternites except sternite I with erect Þliform setae. Segments I-V with white or pale yellow, Þliform setae; segments VI-VIII with brown Þliform setae. Segments I-VI with white pubescence; segment VII with less pubescence; segment VIII shiny. Terminalia. Sternite VIII rectangular with straight anterior margin (Fig. 27) . Furca blunt posteriorly, shape rather simple (Fig. 31) . Bases of spermathecal ducts originate from common duct one furcal length distal of gonopore. Acanthophorites (T IX & X) with 9 Ð11 brown, blunt-tipped A 1 setae and 5 elongate A 2 setae.
Variation. This species varies considerably in leg coloration, the extent of yellow cuticular coloration on the thorax, shape of distiphallus, emargination depth of hypoproct, size of ventral lobes, and amount of lanceolate setae on head and thorax. The variation is not distinct enough in speciÞc geographical regions to erect separate species or subspecies. The overall morphological patterns are similar, and this taxon can be easily distinguished from all other species in the genus.
Immature Stages. Pupal exuviae (Figs. 35 and 36) . Antennal sheath with anterior antennal process adjacent to longer, lateral antennal process. Eye sheath process present (sometimes very weakly). Thoracic spiracle, in ventral view, U-shaped at tip (Fig. 37) . Labral sheath pointed at apex, shorter than proboscial sheath. Facial process present (varies from small knob to hook-like pointed projection). Alar process long, basal third nearly perpendicular to body axis, apical two-thirds curved ventrad. Abdominal segment I dorsally lacking spines, ventrally with 6 (rarely 8) long erected spines. Segments II-VII each with ventral row of 12Ð24 spines and dorsally on segments II-VIII with row of 14 Ð24 spines. Segment VIII and IX without ventral and segment IX without dorsal rows of spines. Abdominal segment I with one large lateral spine; segments II-VII with 5Ð7 lateral spines situated on small prominence. Spiracles on segments I-VII positioned laterally on prominence anterior to spines. Spiracle VIII smaller than preceding ones and slightly more ventrally located. Sexual dimorphism on segment VIII: males possess spines that vary in number and size between 2 very small to 6 longer pointed spines (Fig. 40) . Females lack spines, but possess a cushion-like structure with a longitudinal median grove (Fig. 43) . Caudal spines strong, brown.
Biology. Thirty-nine specimens were caught at light. Several specimens were found as prey in nests of Bembix sp. (Hymenoptera, Sphecidae).
Flight Period. Adult specimens were collected between the beginning of February and the end of October.
Distribution. Widespread southwestern species, ranging from Mexico to Utah and from California to Oregon (Fig. 54) .
Specimens Examined. A total of 1190 specimens was examined. Figs. 15؊22. Aedeagus in ventral (odd numbers) and lateral (even numbers) view: (15, 16) A. confusus n. sp. (17, 18) A. mexicanus n. sp. (19, 20) A. niveus (Krö ber). (21, 22) A. sabulosus n. sp. Scale bar 0.5 mm. 
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